T
HE search for an explanation of the interrelationship of cell components with growth has emphasized biochemical aspects of root tissues. The relationship between nucleic acid contents and growth of some higher plants has been reported.
Sunderland and McLeish (7) determined total amounts of ribonucleic acid (RNA) and deoxyribonucleic acid (DNA) per cell in 0-2, 2-4, 4-6, and 6-8 mm. segments from the root apices of six species of higher fplants. Progress of cell expansion from the first to the ourth sections was accompanied in five species by increases in average amounts of both RNA and DNA per cell. RNA increased from 50 to 70'%, exceeding that of DNA in several species. (10) found a direct proportionality between growth rate and RNA content in roots of six strains of Zea ,nays L. The relationship appeared to be specific for RNA and was not found for DNA. Maximum levels of RNA preceded rapid cell elongation in two strains. High levels of RNA in the apex declined to low levels in the basal 6 ram. segments (6-I2 mm. region) where root elongation ceased. Swift (8) reported that DNA in plant nuclei follows quantitative restrictions of the same general type as for animal tissue. There is a duplication with mitosis and it is apparent that quantities involved are directly associated with genotype since species and strains have characteristic amounts of DNA.
Evans (1) compared DNA content in cold treated and control root tip cells of three plant species. DNA decreased in two species and increased slightly with cold treatment in one species.
Most experiments pertaining to relationships of RNA and DNA with growth rates generally have been restricted to one temperature. Differential seedling growth rates among kaoliangs and other grain sorghums grown at several temperatures (6) led to the determination of effects of different temperatures on levels and relationships of RNA and DNA with growth rates of roots of sorghum seedlings. 
MATERIALS AND METHODS
Sorghums used in this study included two standard varieties, 'Midland' and 'Redlan'; 2 hybrids, 'RS 501' and 'RS 610'; and 2 kaoliangs, 'Wetland Dwarf' (P.I. 23240) and 'Thick Rind' (C.I. 792). Seeds were germinated in aluminum baking pans 10 )< 13 )< 2 inches with clear plastic covers. In each pan, 450 seeds of a single genotype were germinated on a triple layer of paper toweling placed on a 2-inch layer of vermiculite. Pans, vermiculite, and paper toweling were autoclaved for 10 minutes at 10 pounds pressure and plastic lids were washed thoroughly prior to seed distribution. Seeds were fungicide treated. Distilled water was added to each pan until the water level was slightly below the level of the seeds. Seeds and paper toweling were sprayed with distilled water to insure uniform wetting and distilled water was added as needed during each experiment. Water was placed in open containers in the chamber to assure constant humidity. Pans were distributed at random, and the location of each was changed periodically to reduce micro-climatic variation.
Seeds were germinated in the dark at a constant temperature of 60, 70, or 80° F. At each temperature, roots were sampled at each of 3 periods: (1) when the roots were 10 ram. or more long; ~! 48 hours after period 1; and (3) 96 hours after period 1. At F., time from planting to the 10 ram. stage was 3 days. The initial sampling time then was designated period 1 at all temperatures, even though longer time intervals from planting to period 1 were required at lower temperatures (4 days at 70° and 6 days at 60°).
At sampling, length of each of 25 roots was measured and each root was divided into 2 sections: (a) the first 10 ram. from the root tip, and (b) the remainder of the root. The sections were oven dried. Two additional 25-root samples were sectioned and stored in cold (4° C.) 70% ethanol for nucleic acid extraction.
Two replications of each treatment combination were included in each experiment and the experiment was conducted two times.
A modification of the Ogur and Rosen method (3) was used to determine nucleic acid contents of the root sections. Sections (a) were homogenized in cold 70% ethanol in an ice-jacketed test tube for 3 minutes with a teflon tipped tissue homogenizer. Sections (b) were cut into smaller segments and homogenized the same way, except that a Servall Omni-mixer was used because of the quantity and maturity'of the sections. The homogenate of each 25-root sample was washed into a centrifuge tube with cold 70% ethanol and centrifuged. All centrifugations were made at 12,000 g at 5° C. for 10 minutes. The residue was extracted successively, by suspending and centrifuging, with each of these reagents: (1) 10 ml. cold acidified 70% ethanol, once; (2) 5 3:1 ethanol:ether for 3 minutes at 60° C., twice; and (3) 5 ml. cold 0.2 N perchloric acid (PCA), twice. The residue was stored overnight at 4° C. in 10 ml. 1 N PCA. The supernatant containing the RNA was filtered with Whatman No. 2 filter paper and the residue was washed with 1 N PCA. RNA extract was made to 15 ml. with 1 N PCA and mixed thoroughly. The residue containing the DNA was extracted twice by suspension in 5 ml. 0.5 N PCA for 20 minutes at 60° C. The supernatant was filtered with Whatman No. 2 filter paper and the residue was washed with 0.5 N PCA. The DNA extract was made to 15 ml. with 0.5 N PCA and mixed thoroughly. Absorptivity of the RNA and DNA extracts was determined at 260 RESULTS AND DISCUSSION Data relating to the influence of sorghum entry, temperature, and sampling period on average RNA content per root are shown in Table 1 . Entries differed significantly in RNA content. No differences in RNA content were found between the 2 hybrids or among the other 4 entries, but RS 501 and RS 610 had higher RNA contents than the open-pollinated entries. Significant variations in RNA content have been found both among species and among lines of individual species (7, 10).
